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ABSTRACT
Experimental data have shown bipolar electrodes to function in saline solution with less volume

and depth of tissue destruction compared to similar sized monopolar electrodes.

We applied the

same bipolar generator and electrodes used in laboratory testing in 41 procedures on 36 patients to
determine if the bipolar electrode will provide clinically adequate hemostasis. The bipolar electrode

was used for bladder fulguration in 37 procedures and ureteral

fulguration in 4. The procedures

were performed by 7 urological surgeons and in normal saline solution. The bipolar electrode was

believed to perform as well as the standard monopolar probe in 39

procedures. The 2 failures

included 1 bladder tumor fulguration and 1 electroincision of a ureterointestinal anastomotic
stricture. There were no episodes of recurrent bleeding after any procedure. The bipolar system has

the added advantage of not requiring a return electrode
possibility of skin burns. (J. Urol, 143: 275-277, 1990)

The introduction of electrosurgical techniques and instru-
wents has had a dramatic impact on the practice of surgery.
" mingists were among the first to apply this technology to
s=dnacopic procedures.’ To date many routine therapeutic en-
Sweopic procedures of the urethra, prostate and bladder are
>etformed with electrosurgery. In other disciplines endoscopists
save gravitated toward the use of bipolar rather than mono-
~ar electrosurgical systems. * Urologists have adhered to the
e of the monopolar system partly because endoscopic urolog-
« ol procedures are performed in a fluid rather than air-filled
- avity a3 in gastrointestinal or gynecological procedures. Tech-
wdogical advances have permitted the development of a bipolar
swctrode that can be passed easily through most endoscopic
~struments. Recent animal studies have shown the bipolar
swctrode to be effective in normal saline solution and at a
+ ~wet power output than similar sized monopolar electrodes.**
Mnreover, histological examination of experimental animal
“cadders and ureters showed a decreased depth of tissue pene-
sration with the bipolar electrode.’* These features of the
“wpolar electrosurgical system, as well as the elimination of the
~tum electrode (ground pad) with the possibility of electrode
Sum, make the use of this system attractive. The remaining
#sestion to be answered is whether the bipolar electrode would
~e practical and provide adequate
wrtting. We present our experience with the clinical application
« the bipolar electrode for the fulgurstion of bladder and
sreteral lesions.

MATERIALS AND METHODS

The 5F bipolar ACMI BICAP system was used for fulgurstion
= 41 procedures on 36 patients who presented between June
* 78 and February 1889 for endoscopic electrosurgical therapy.
trring this interval 5 patients returned for repeat procedures.
The 20 men and 16 women were 37 to 88 years old (average
oge 64 years). Of the procedures 37 were in the bladder and 4
~ the mm.mbhdder)pm&uui(mdndcym:og
wther through the rigid (28) or flexible (8) cystoscope wi
“Spey and/or fulguration of bladder lesions. Indications for
~vstoscopy most commonly were hematuria or followup of a
sreviously resected bladder tumor. All flexible stud-
o were performed on men. All biopsies were done with a cold-
~# device and ranged from 1 to 5, with some procedures
rvolving biopey and fulgurstion of small bladder tumors. All
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(ground pad), thereby eliminating the

procedures were done on an outpatient basis, moat (35) in a
freestanding surgical center setting. One patient had genersal

anesthesia, while the remainder had 2% lidocaine jelly per

urethram (6 procedures) or a combination of lidocaine with
intravenous midazolam hydrochloride (28). The average dose
of midazolam hydrochloride was 2.5 mg. (range 0.5 to 6.0 mg.)
given in divided doses starting hefore passage of the .
In 6 patients cystoscopy was repeated at 3 months. The bladder
biopsy results were transitional cell carcinoma in 20 patients,
adenocarcinoma in 1, an inflammatory process in 10, dysplasia
in 4 and inverted papilloma in 2. All § patients who underwent
repeat cystoscopy and biopsy had transitional cell carcinoma
initially and 3 had recurrence at 3 months.

There were 4 ureteral procedures in which the bipolar elec.
trode was applied in the ureter: 3 rigid ureteroscopy studies and
1 incision of uretervintestinal anastomotic stricture through a
flexible nephroscope. In all ureteroscopic cases biopsies of the

‘'ureter showed either transitional cell carcinoma (1 patient) or

ureteritis (2). All procedures were performed with the patient
under general anesthesia and all of these patients required at
least 1 day of postoperative hospitalization.

All procedures were

endoscopic

cedures were performed by 7 board certified urologists
mukdwmmhehcuodau%mﬂh:dmommm
counterpart. B , all urologists
mmhfeleﬂmdewlymmfotfulg\mﬂon in the bladder and
ureter. The nurse assisting the surgeon was instructed In the
proper handling of the electrode and generator before the
procedures. The BICAP generator was set for continuous cur-
rent application at a medium range of 5.

The bipolar tip of the 6P probe consists of &8 6 mm. long
ceramic shaft with a rounded end and 4 metallic strips 1 mm.
widoeqmlly‘p‘eodlmmdthelhh.'l‘wooppodn‘adp_.m
attached together across the crown of the tip to form a single
electrode. The remaining 2 strips are attached internally in the
catheter and constituts the remaining half of the bipolar elec-
trode (ses figure). The slectrode has a uniform diameter for its
entire 190 cm. length.

Each electrode was used for multiple procedures until it failed
tofunctionadeqmtely.Atoﬁlof‘electmdammedfogthe
41 procedures. The electrodes were sterilized preoperstively
with the & ic equipment by 10-minute submersion in
standard 2% giutaraldehyde solution. After the procedures the
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Longitudinal and horizontal views of tip of bipolar electrode show
strips of conducting metal sep d by insul

operating urologist was asked to compare the bipolar probe
with the standard monopolar electrode. Patients were ques-
tioned about the level of discomfort, and the assisting nurse
was asked to assess the pain as well as the ease of handling the
bipolar electrode system, All patients were followed for a min-
imum of 2 months. -

RESULTS .

The bipolar electrode provided adequate hemostasis in all
but 1 endoscopic procedure. In that cystoscopic procedure for
biopsy and fulguration of a grade 3 transitional cell carcinoma
the bipolar electrode did not provide adequate hemostasis and
a monopolar ball electrode was used. The surgeon believed that
neither probe adequately controlled the bleeding but with bed
rest and hydration the hematuria resolved during the next 24
hours. The patient underwent repest biopsy by the same sur-
geon 3 months later during which the bipolar electrode provided
successful hemostasis. All cystoscopic biopsies were performed

_as outpatient procedures with patients discharged from the

hospital without a Foley catheter. No immediate or delayed
bleeding was noted during the next 2 months. There were no
clinically apparent bladder perforations. None of the cysto-
scopic procedures with the patient under local or assisted local
anesthesia required premature termination due to patient dis-
comfort. The 6 procedures without intravenous sedation were
performed on 6 patients who reported a pinching sensation
during electrode activation similar to that experienced during
the cold-cup biopsy. All § patients tolerated the procedure well
with 1 undergoing a repeat procedure under the same circum-
stances.

In 4 patients the bipolar electrode was used in the ureter,
while in 3 the probe was passed through the rigid ureteroscope
and provided good hemostasis after biopsy. The bipolar elec-
trode was used unsuccessfully to incise a ureteral anastomotic
stricture. Although it passed easily through the flexible nephro-
scope the electrode did not incise but rather only charred the
fibrous tissue. A monopolar electrode on the cut setting suc-

The operating urologist reported satisfactory results with the
bipolar electrode and believed its hemostasis to equal that of
the monopolar electrode. Moreover, 6 of the 7 urologists have
continued to use the bipolar system despite an equally available
monopolar system. )

Drawbecks to the system identified by the urologists include
the fact that tissue, i bladder lesions, tends
to adhere to the electrode tip and that the electrode end is not
balled like many electrodes but cylindrical, requiring
the use of the side rather than the tip of ths electrode for
spplication to the bladder. The 4 nurses who worked with the
bipolar system during the study found that it took no more and
probably less time to set up and use than the monopolar system.
‘The § patients in whom previous bladder biopsies were fulgu-
rated by monopolar electrodes were unable to make any con-

sistent distinction in pain caused by electrode application.

DISCUSSION

Experimental data have shown that bipolar electrodes will
function in clectrolyte solutions with less depth and volume of
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tissue damage, due partly to the lower powes-output of bipolar
generators. We used the same bipolar generstor and electrodes
clinically to determine if the conclusions reached in the labo-
ratory will apply in the clinical situation. Although the nature
of clinical evaluation would not allow histological sectioning of
burn sites or measurements of power output, our goal was to
determine clinical application. Indeed, the bipolar electrode in
the human bladder and ureter provided adequate hemostasis in
all but 1 clinical situation and was believed to be equal to its
monopolar counterpart in all phases, including setup and ap-
plication. A totsl of 4 bipolar electrodes was required in the
patients, which is more than one would expect to use with the
monopolar electrodes. The reason for this finding is that the
bipolar probes used were designed initially for use through s
gastroscope and this increased length leads to essier bending
with fracture of the internal wire bundles. Future bipolar elec-
trodes designed for urological use will be somewhat shorter
with a thickened ahalt for the portion outside the endoscope,
thus, decreasing the likelihood of wire bundle fracture.

- If the 2 systems are roughly equal, why should the urologist
consider changing systems? The advantages of the bipolar
system are based on the current returning via the tip of the
electrode rather than heving to truverse the body to & ground
pad. This feature permits application of the electrode in normal
saline without the need for a ground pad. Eliminating the
ground ped may aid in cost-containment as well as prevent
ground pad burns. Although equipment prices vary greatly, in
general the bipolar generator cost is about 10% grester than its
monopolar counterpart. The use of the bipolar probe in saline

- solution has little clinical application in bladder biopsies, since

extravasation rarely occurs but it may be of increased value
when working in the ureter or renal pelvis. Likewise, the
decreased depth of tissue penetration may be of benefit in thin-
walled structures. The size and length of the electrode permit
its use in most rigid and flexible urclogical endescopes.

The drawbacks to the bipolar electrode are related to tissue
adherence to the tip, especially when fulgurating papillary
bladder cancers, but this also is encountered with monopoler
electrodes. Although the tip of the bipolar electrode provides
adequate surface ares for application, it must be applied parallel’
rather than perpendicular to the tissue. This adaptation is
made readily by the endoscopist within a short interval. The
bipolar electrode system works at a much lower power output
than the monopolar electrode (10 versus 60 watts)® and in this
configuration the electrode cannot be used to incise tissue.
and may allow for evolution of a bipolar loop capable of per-
forming transurethral resections in normal saline solution.
epeciatics and i wrologiont sumEEsbae . pasaiiels the mvie

ialties in ical applications it mon-

. technological
advances may even further the application of bipolar disthermy
to urology.

Drs. W. H. Atwill, G. B. Bokinsky, G. B. Duck, R W.
Graham, D. H. Ludeman and C. M. K. Nelson assisted in this
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